The Stochastic Life-Cycle Model (SLCM) Goodyear (1977) , Taylor (1981) , Walters (1981) , Jensen and Hamilton (1982) , Peterman (1982) , and MacCall and others (1983 The caricature of reality portrayed in a deterministic model is sufficient to guide management decisions in some cases, but can be dangerously misleading in others. To understand why, first consider their conceptual underpinnings. The more commonly used models offish population dynamics were derived from surplus production models developed by fisheries scientists in the 1950's (Beverton and Holt 1957; Ricker 1954 ). These models were derived from the gross dynamics of major fish stocks observed over several years. The general response of these stocks to increased levels of fishing harvest led pioneering researchers to postulate simple models describing the population dynamics observed in the field. Paradoxically, these models have found wide acceptance among fisheries scientists despite the models' generally abysmal fit to empirical data (Rothschild 1986) .
At best, deterministic surplus-production models capture only the cen- (Gilpin and Soule 1986) , (2) intrapopulation variability among individuals arising from genotypic and phenotypic heterogeneity, or (3) Numerous studies of the relationship between population density and survival indicate that the relationships-when detectable at all-are rather imprecise (Peterman 1987; Rothschild 1986 ). In addition, factors other than population density can contribute to large variations in early freshwater survival (Alderdice and others 1977; Kocik and Taylor 1987;  Randall and others 1987). For this reason, the SLCM uses a binomial-beta distribution to generate the number of presmolts produced each year. The binomial-beta distribution increases the variance in the number of presmolts produced from a given number of eggs beyond that introduced by the binomial process alone. The coefficient of variation in egg-to-presmolt survival (cvegsv) is specified by the user as part of the input parameters.
The model uses the expected probability of survival calculated from the density-dependent relationship and cvegsv to calculate the parameters of the beta distribution used in this transition.
The user can choose among three options for the density-dependent relationship used to calculate the expected egg-to-presmolt survival. The choices include the Beverton-Holt relationship (Beverton and Holt 1957) , E(p) = alpha (4) the Ricker relationship (Ricker 1954 ),
or the logistic response function, E(p) = logitscl (6) 1 . e (alpha+betaEGGS) The advantage of the logistic function is that it allows greater flexibility in defining the shape of the relationship between egg density and survival ( fig. 3) fig. 4) . Dividing the number of points in a given cell by the sum of the three cells in its column provides an estimate of the conditional probability that the number of smolts produced in a given year will fall within that region of the graph, given that the corresponding spawning escapement is within the indicated range. These probabilities, along with the parameters defining the marginal distributions, must be specified in the SLCM parameter file if this option is used.
The SLCM uses these probabilities in a three-step process. Natural Spawners Figure 8 -Distribution of the number of natural spawners in year 50 from 500 simulations. The SLCM's relatively straightforward structure allows sensitivity analyses to be performed easily. The model can be reduced to five major components: density-independent juvenile production and survival, 
